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DETAILED ACTION 

1 . Responsive to communication application filed on 1 1/19/2003, claims 1-21 are 
pending. 

Drawings 

2. The drawings are objected to because figure 2 has an edge (D-F) containing 
both solid and dotted lines. Corrected drawing sheets in compliance with 37 CFR 
1.121(d) are required in reply to the Office action to avoid abandonment of the 
application. Any amended replacement-drawing sheet should include all of the figures 
appearing on the immediate prior version of the sheet, even if only one figure is being 
amended. The figure or figure number of an amended drawing should not be labeled as 
"amended." If a drawing figure is to be canceled, the appropriate figure must be 
removed from the replacement sheet, and where necessary, the remaining figures must 
be renumbered and appropriate changes made to the brief description of the several 
views of the drawings for consistency. Additional replacement sheets may be necessary 
to show the renumbering of the remaining figures. Each drawing sheet submitted after 
the filing date of an application must be labeled in the top margin as either 
"Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). If the changes are 
not accepted by the examiner, the applicant will be notified and informed of any required 
corrective action in the next Office action. The objection to the drawings will not be held 
in abeyance. 
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Claim Objections 

3. Claims 1, 5, and 18 are objected to because of the following informalities: 
Examiner suggests that a term " critical" should be added into claims before "path 
associated" to make the claims cleared. . 

4. Claim 16 is objected to since it is not sure whether the claim is depending on 
claim 1 or claim 12. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claims 1-21 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Greidinger et al. (Greidinger) (US 6,449,761). 

7. With respect to claims 1, 12, 18 and 20, Greidinger discloses a method (col. 3, 
II. 25-26) and a computer-readable storage medium having stored therein instructions 
(program code) for performing a method for optimizing design (col. 3, II. 57-60) of a 
microelectronic circuit using a plurality of processors (claim 14), the design having a 
plurality of timing paths, a subset of the timing paths being characterized as critical 
paths, each of the timing paths having an endpoint (fig. 10A-10C and claim 14), the 
method comprising the steps of: 

constructing a list (file) of the critical paths (fig. 10A, 10C, elements 1050 and 
1052; and col. 12,11. 56-67); 
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constructing an endpoint (node or termination point) graph from the list of critical 
paths (fig. 10A, 10C; critical path 1050 contains endpoint 1002; and critical path 1052 
contains endpoint 1002; and col. 11, II. 30-52) the endpoint graph having at least one 
vertex representing critical paths associated with a given endpoint (fig. 10A-10C; critical 
paths 1050 and 1052 associated with a given endpoint 1002 having a vertices (cells) 
(320A, 322A, 324A, 326A, and 328A; col. 11, II. 40-52) 

partitioning (edge cut) the endpoint graph (fig. 11A-11C and col3, II. 33-36; col. 
14, II. 24-33) in accordance with predetermined rules (col. 8, II. 1-15) regarding timing 
independence and geometric (area) independence of the critical paths (col. 7, II. 34-57; 
and fig. 14A-14D), thereby defining sub-sets of vertices of the endpoint graph (col. 20, II. 
17-42); and 

optimizing timing of the critical paths (fig. 13 and fig. 14A-14D), said optimizing 
including the steps of 

identifying the endpoints represented by the vertices (cells) in a given sub- 
set of vertices (fig. 10A-10C; col. 3, II. 30-36; and col. 11, II. 40-52), 

identifying all critical paths ending at said identified endpoints (fig. 1 0A- 
IOC, col. 3, II. 30-32; and col. 13, II. 9-17), 

generating design changes (removing and replacing) in the 
microelectronic circuit to optimize said identified critical paths (col. 3, II. 37-41 ; 
col. 13, II. 25-30; and col. 14, II. 1-13), and 

storing said design changes in a memory unit (fig. 3, --initial layout S(0) 
change design to get final solutions S(n) and stored into memory unit -- fig. 13 
and fig. 14A-D - store solution in list, which is in a memory--) , 
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wherein the microelectronic circuit includes a multiplicity of components (cell/sub- 
cell or components/sub-components), and said method is performed after placement of 
the components in the design (fig. 3, col. 6, II. 8-28; fig. 13 - process performed after 
placement step 1302 - and fig. 14A-14D - more detail for fig. 13). 

8. With respect to claims 2 and 19, Greidinger discloses all the limitations of claim 
1 and 18, respectively, further discloses: 

said step of constructing the set of endpoints (fig. 10A-10C, endpoints 1000, 
1002) comprises constructing an endpoint graph from the list of critical paths (fig. 10A- 
1C, critical paths 1050, 1052), the endpoint graph having at least one vertex 
representing critical paths associated with a given endpoint (fig. 10A- 10C; and 
components 320A, 322A, 324A, 326A, and 328A; col. 11, II. 40-52; and 

said partitioning (edge cutting) step comprises partitioning the endpoint graph to 
define sub-sets of vertices (fig. 1 1 A-1 1C). 

9. With respect to claim 3, Greidinger discloses a method according to claim 1, 
wherein the rule regarding timing (fig. 1, elements 102, 104, and 106; and col. 5, II. 5-9) 
independence requires that all critical paths associated with a given endpoint are 
assigned to a same sub-set of paths, so that all critical paths associated with a given 
endpoint are optimized using a same processor (col. 8, II. 54-64 ; and claim 14, 17 and 
20). 

10. With respect to claim 4, Greidinger discloses a method according to claim 1, 
wherein the rule regarding geometric (fig. 1, elements 102, 104, and 106; and col. 5, II. 
5-9) independence requires that all overlapping (saturated) critical paths are assigned to 
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a same sub-set of paths, so that all overlapping critical paths are optimized using a 
same processor (col. 8, II. 54-64 ; and claim 14, 17 and 20).. 

11. With respect to claim 5, Greidinger discloses a method according to claim 2, 
wherein the endpoint graph has at least one edge connecting two vertices (critical path 
1052 and endpoint 1002 have edges E3, E6, E8, and E9, connected vertices BOT1000, 
326A, 322A, and TOP1002), the edge representing overlap (saturated) between paths 
associated with endpoints represented by the respective two vertices (326A and 328A 
are overlapping). 

12. With respect to claim 6, Greidinger discloses a method according to claim 5, 
wherein 

said partitioning step is performed in a plurality of iterations (fig. 13, - return path 
1 362 - ; col. 1 9, II. 52-57; col. 20, II. 8-1 6); 

in a given iteration, a vertex belonging to a given sub-set does not belong to any 
other sub-set (fig. 10 C and 1 1C); and 

vertices belonging to distinct sub-sets are not connected by an edge (Fig. 11A- 

11C). 

13. With respect to claim 7, Greidinger discloses a method according to claim 1, 
wherein said partitioning step and said optimizing step are performed in a plurality of 
iterations, so that critical paths not meeting said predetermined rules in a first iteration 
are not optimized in the first iteration (fig. 13, steps 1334, 1336 and 1360). 

14. With respect to claim 8, Greidinger discloses a method according to claim 7, 
further comprising the steps of: 
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determining a number of iterations needed to optimize the design (fig. 13 and fig. 
14B, step 1328, - step 1330 determine number of solution required); and 

determining a number of processors needed in each iteration, such that a 
maximum possible number of critical paths is equally balanced between processors 
(claim 14). 

15. With respect to claim 9, Greidinger discloses a method according to claim 2, 
wherein said partitioning step and said optimizing step are performed in a plurality of 
iterations, so that critical paths not meeting said predetermined rules in a given iteration 
are not optimized in that iteration (fig. 13, steps 1334, 1336 and 1360), and 

in a subsequent iteration of said partitioning step, said partitioning comprises 
constructing a remnant graph having vertices representing endpoints of non-optimized 
critical paths (as fig. 10A shown non-critical path, which is dotted lines, when performing 
a edge cuts at fig. 11A eliminated that non-critical path. The remnant graph having 
vertices representing endpoints of non- optimized path was inherent from fig. 10A-10C 
and fig. 11A-11C). 

16. With respect to claim 10, Greidinger discloses a method according to claim 2, 
further comprising the step, prior to constructing the endpoint graph (fig. 10A, 1000, and 
1002), of constructing a graph of the critical paths (fig. 10A, 1050 and 1052) 
characterized as a cluster graph (fig. 10A, E1.E5, E9 and E3, E6, E8, E10) the cluster 
graph having vertices where each vertex represents a plurality of connected critical 
paths (fig. 10A, 324A, 320A and 326A, 328A, 322A). 

17. With respect to claim 11, Greidinger discloses a method according to claim 10, 
wherein the cluster graph has at least one edge connecting two vertices, the edge 
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representing overlap between areas occupied by paths represented by the respective 
vertices (fig. 10A, edge E6 connected vertices 326A and 328A, which are overlapping). 

18. With respect to claims 13 and 21, Greidinger discloses all the limitations of 
claim 12 and 20, respectively, further discloses: wherein said optimizing is performed in 
parallel by the respective processors, each processor optimizing critical paths 
associated with a different sub-set of vertices of the endpoint graph (claim 14), so that 
the design changes are stored in a plurality of memory units (col. 6, II. 38-49), and 
further comprising the step of updating a main memory (col. 6, II. 38-49) by storing 
therein the design changes in the respective memory units after completion of 
optimization by all the processors (claim 14). 

19. With respect to claim 14, Greidinger discloses a method according to claim 13, 
wherein said optimizing and said updating are performed in a plurality of iterations (fig. 
13, -- return path 1362 -- ; col. 19, II. 52-57; col. 20, II. 8-16; and fig. 13, steps 1334, 
1336 and 1360). 

20. With respect to claim 15, Greidinger discloses a method according to claim 13, 
further comprising the step of evaluating results (solution) of said optimizing by 
performing a timing analysis of the critical paths (fig. 1, col. 5, II. 1-9; and fig. 13, and 
14D, step 1396-1402). 

21. With respect to claim 17, Greidinger discloses a method according to claim 12, 
respectively, wherein each of the timing paths has an arrival time for a signal on that 
path, and a critical path is characterized (compared) as having an arrival time greater 
than a required arrival time (col. 7, II. 54-63 and col. 13, II. 55-67). 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nghia M. Doan whose telephone number is 571-272- 
5973. The examiner can normally be reached on 8:30-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith can be reached on 571-272-1907. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EEC) at 866-217-9197 (toll-free). 



Nghia M. Doan 
Patent Examiner 
,AU 2825 
NMD 
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